Breeding groups with multiple stallions occur sympatrically with single-stallion breeding groups in feral horse, Equus caballus, populations. Mutualism and reciprocal altruism between stallions have been proposed to explain the origin and functioning of multistallion bands. However, empirical support for these hypotheses is contradictory and incomplete. Furthermore, there are no explicit tests of the predictions that each hypothesis makes about stallion behaviour and social structure. We compared nine multistallion and 18 single-stallion bands in the Kaimanawa Ranges, New Zealand. Compared with agonistic behaviours, affiliative behaviours were relatively unimportant in the relationships between stallions within bands. The number of stallions in the band did not have a positive influence on mare group size, stability, home range quality or reproductive success in bands. Furthermore, there was a positive relationship between aggression ('intolerance') by the dominant towards subordinate stallions and the subordinates' effort in mare group defence ('helping') but a negative relationship between helping effort by subordinates and their proximity to, and mating with, the bands' mares. Therefore, the predictions of the mutualism and reciprocal altruism hypotheses were not supported. Indeed, for some of the predictions we found the opposite outcomes to be true. Multistallion bands had significantly poorer reproductive success, and dominant stallions were less tolerant of subordinates that helped most and reduced their access to mares. Nevertheless, in all other respects Kaimanawa stallions in multistallion bands behaved like those described elsewhere. Thus, we reject cooperative hypotheses for multimale breeding groups in horses and discuss the mate parasitism and consort hypotheses as better alternatives.
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Animal breeding groups sometimes contain individuals that appear superfluous to reproduction and whose behaviour may even be costly to the Darwinian fitness of other group members, if not their own. For example, the breeding groups or resource territories of polygynous ungulates sometimes contain more than one breeding male (e.g. waterbuck, Kobus ellypsiprymnus: Wirtz 1982; oribi, Ourebia ourebi: Arcese 1999; white rhinoceros, Ceratotherium simum: Owen-Smith 1975; horse, Equus caballus: Miller 1981; Linklater et al. 1999 ). The mating system of the feral horse is described in detail in Linklater et al. (1999) and Linklater (2000) . Briefly, it is characterized by polygynous breeding groups, called bands, with 1-26 mares and one to five stallions with declining frequency. Males that are not part of a band live alone or in all-male (bachelor) groups with ephemeral membership. Both male and female offspring disperse from natal bands and so kinship relationships between band members are rare.
The presence of multimale breeding groups that are sympatric with the more common single-stallion bands have been hypothesized to result from cooperation between stallions for mutual benefit (Miller 1981; Rubenstein 1982; Berger 1986; Franke Stevens 1990; Feh 1999) . However, there are flaws in the approach, data and logic that have been used to support cooperative hypotheses such as mutualism and reciprocal altruism between stallions in bands (Linklater & Cameron 2000) . Also, Linklater et al. (1999) showed that multistallion breeding groups were actually deleterious for the body condition and fecundity of mares. In multistallion bands poorer foaling rates and higher offspring mortality (fetal to yearling) are attributed to greater harassment of mares by resident stallions (Linklater et al. 1999 ) and possibly infanticide (Cameron 1998; see also Duncan 1982; Berger 1983; Kaseda et al. 1995) . Therefore, it seems unlikely that the relationship between stallions in multistallion bands is a cooperative adaptation.
Resolving the controversy requires explicit tests of the null model (that stallions do not cooperate) by testing for the predictions that each cooperative model makes about stallion behaviour and social structure. Such tests must measure differences in the rates of primary stallion
